We derive formulas for the decay constants f P and f V of pseudoscalar and vector mesons in the relativistic mock meson model. Using these formulas, we obtain f P and f V of B s , B d , D s , and D d mesons as functions of the mock meson parameter β. Then by using the values of β which are obtained by the variational method in the relativistic quark model, we obtain the decay constants f P and f V of the heavy mesons, and the corresponding ratios f V /f P . The results are compared with other calculations and existing experimental results.
We study the decay constants of heavy pseudoscalar and vector mesons in the relativistic mock meson model of Godfrey, Isgur, and Capstick [1, 2, 3] , in which the heavy meson state composed of a light quark q and a heavy antiquarkQ is represented as
where K is the mock meson momentum, m ≡ m q + mQ, and Φ(p), χ ss , and φ cc are momentum, spin, and color wave functions respectively. We take the momentum wave function Φ(p) as a Gaussian wave function
The decay constant of the pseudoscalar and vector mesons, f P and f V respectively, are defined by
The meson state in (1) is written explicitly in the meson rest frame (where p q = −pQ) as
where the arrow indicates a state with spin up (down) along a fixed axis and c is the colour index which is summed. Whereas we wrote the pseudoscalar meson state in (4), we can also write the vector meson state in the same way with the spin combinations for the vector states, which are given by (↑↑), 1/ √ 2 (↑↓ + ↓↑) and (↓↓). In (4) we adopted the normalization of the creation and annihilation operators given by {a(p, s), a
, and then the meson state in (4) is normalized by < M P (0)|M P (0) >= 2m P δ 3 (0), and also in the same way for the vector meson states.
Since we are concerned with the matrix elements in the left hand sides of (3) with the meson states in (4), it is convenient to represent the meson states by
with which the formulas in (3) are written as
If both two quarks inside the meson are static, the spinor combinations of u(0)v (0) for the pseudoscalar and vector meson states are given respectively as [4, 5] 
where the polarization vectors of the vector meson are given by ε
and ε µ 3 = (0, 0, 0, 1). However, since the quarks inside the mock meson represented by (4) are not static, we boost the spinors by using the formulas
Then, through this procedure we obtain Ψ P and Ψ V in (5) as
where I = P or V , and S P and S V are respectively P (0, 0) and V (0, 0, ε) in (7). By incorporating (9) into (6), we obtain the following formulas for the decay constants of pseudoscalar and vector mesons in the relativistic mock meson model:
where I = P or V , and
We note that the formula for f P in (10) and (11) was already obtained by Godfrey in Ref. [2] , however we derived the formulas for both f P and f V systematically through the above procedure.
We can calculate f P and f V by using (10) and (11) . When the meson and quark masses are given, f P and f V depend on the value of the parameter β in (2).
We obtained numerically f P and f V of B s , B d , D s , and D d mesons as functions of β by using the meson [6] and the current quark [7] masses given by 
where r and p are the relative coordinate and its conjugate momentum. The hamiltonian in (13) represents the energy of the meson in the meson rest frame, since in this reference frame the momentum of each quark is the same in magnitude as that of the conjugate momentum of the relative coordinate. In this variational calculation for β, we took the potential V (r) in (13) from six different potential models, and the results of β have been presented in Ref. [10] . With these values of β and the meson and quark masses given in (12) , except for the heavy quark masses (m b and m c ) for which we used the values given in each potential model as the fitted parameter values, we calculated the decay constants by using the formulas in (10) and (11) . The results we obtained are as follows in MeV unit:
We also present the detailed results in Table 1 , from which we get the ratios of the pseudoscalar and vector meson decay constants:
. (15) We see that the ratios for D mesons are bigger than those for B mesons, which can be understood by the fact that the second term in the last factor of (10) 
in which the equality holds in the static limit, that is, when two quarks inside the meson are static. Isgur and Wise obtained the similar relation, m V f V = m P f P (which is written in our convention of f V ), in the static limit through the heavy quark effective theory [11] . We compare our results in (15) with other calculations in Table 2 : Neubert's calculation by the heavy quark effective theory [5] , and the lattice results of the ELC group [12] .
We also compare our results by summarizing the results of the pseudoscalar meson decay constants from various different calculations in Table 3 . The second row is the results of the original calculations of Capstick and Godfrey [3] , which were obtained by the same method as ours, but with the different values of the parameter β. In this Letter, by obtaining the formulas for f P and f V in (10) and (11) through the formalism of (6) and (9), we could calculate both pseudoscalar and vector meson decay constants. Dominguez did the calculation using the QCD sum rules [13] . The fourth and fifth rows are from the lattice calculations of the Table 3 , which is exactly the same as the value that Grinstein obtained by the heavy quark effective theory [18] . 1.18±.02 BLS [15] 207±9 ± 40 187±10 ± 37 1.11±.02 ± .05 230±7 ± 35 208±9 ± 37 1.11±.02 ± .05 WA75 [16] ---232±45 ± 52 --CLEO [17] ---344±37 ± 67 -- Table 3 : The values (MeV) and ratios of the decay constants from different calculations and experimental results. 
